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Background: Obesity is associated with elevated risk of heart disease. We evaluated the effect of a high fat, low carbohydrate diet (HFLCD) similar 
to that used for weight loss on mitochondrial function and oxidative stress, and determine the effect on myocardial ischemia-reperfusion injury.
Methods and Results: 250g male Sprague-Dawley rats were fed an obesity-promoting Western Diet (WD; 40% kcal from fat, 15% protein, 45% 
carbohydrate) for 7 weeks to induce obesity, then switched to one of two alternate diets designed similar to that used by humans for weight loss: 
HFLCD (60% / 30% / 10%) or a low fat control diet (CONT; 16% / 19% / 65%) for 2 weeks; N = 12 for each group. Hearts were isolated and 
subjected to 60 min global low flow ischemia (LFI; 0.3 ml/min) followed by 60 min reperfusion. Change to HFLCD for 2 weeks (WD/HFLCD) resulted 
in greater weight gain (54 ± 26 g) than change to CONT (WD/CONT;18 ±13 g; P < 0.05). WD/HFLCD led to lower myocardial glycogen and plasma 
adiponectin with no difference in plasma triglycerides, free fatty acids, or glucose. Myocardial transcript by rt-PCR of antioxidant genes Mg-SOD and 
catalase were reduced in WD/HFLCD, along with increased oxidative gene NADPH oxidase-4 transcript and xanthine oxidase activity (p<0.05 for all). 
This combination may lead to increased oxidative damage. Moreover, myocardial expression of such as nuclear respiratory factor-1 and transcription 
factor A-mitochondrial, key mitochondrial biogenesis determinants, were decreased in WD/HFLCD with a decreased mitochondrial DNA copy number 
and complex V protein expression (p<0.05). WD/HFLCD impaired recovery of left ventricular rate-pressure product after ischemia-reperfusion (9±4% 
of baseline value vs 41±10%; P < 0.05), and led to 3.5-fold increased injury as measured by LDH release.
Conclusion: In obese rats, HFLCD leads to increased ischemic myocardial injury and impaired recovery of function following reperfusion and was 
associated with attenuation of mitochondrial biogenesis and increase in oxidative and decrease in antioxidant gene transcript, enhancing oxidative 
stress. These findings may have important implications for diet selection in obese patients with ischemic heart disease.
